Abstract
higher divergence restrict gene flow later in speciation. Current geography may then mislead 48 inferences regarding potential for gene flow during speciation under a complex and dynamic 49 history of geographic and reproductive isolation.
50

Background
51
Gene flow, selection, and genetic drift shape divergence during speciation, while 52 geography sets the stage on which these forces act [1] [2] [3] . The geographic mode of speciation is The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/178475 doi: bioRxiv preprint first posted online Aug. 20, 2017; 4 speciation duration [11] . The "snowballing" has also been modeled under scenarios with 81 moderate to no gene flow (parapatry to allopatry) meaning different geographic modes may yield 82 a similar short duration of speciation, varying only in how long it takes for speciation to initiate 83 [12] [13] [14] [15] [16] . This rapid accumulation of isolation has also been proposed under models of divergent 84 selection in speciation-with-gene flow and under neutral models [17] [18] [19] [20] . Though the underlying 85 assumptions of these theories may differ, the trajectory converges to a rapid transition,
86
'snowballing', or 'tipping point' during speciation (simply referred to 'snowballing' from this populations [29] . Populations diverging in allopatry, on the other hand, are predicted to lack this 98 skew as drift would be the predominant force influencing divergence [30, 31] . This landscape 99 should also change as populations move further along the speciation continuum [9, 27] .
100
Here we investigate multiple bird species with populations codistributed in the same The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/178475 doi: bioRxiv preprint first posted online Aug. 20, 2017;  geographic regions with varying biogeographic histories and selection pressures [30, 31] . 
131
Brown honeyeater and white-throated honeyeater had insufficient sampling for PNG so only the 132 Australian populations were used in the analyses. We extracted the DNA from all individuals 133 using a standard salting-out procedure.
134
Sequencing
135
We sanger sequenced NADH dehydrogenase-2 (ND2) using the primers L5204 (5'
136
TAACTAAGCTATCGGGCGCAT 3') and H6312 (5'CTTATTTAAGGCTTTGAAGGCC 3') 137 for measures of mitochondrial divergence and structure [43] . For the nuclear loci, we used a 138 slightly modified version of the ddRADseq protocol as described by [44] . In brief, we digested 139 the DNA using the restriction enzymes PstI and EcoRI and size-selected 345 -407bp.
140
Approximately ten indexed individuals in ten pools were sequenced on a NextSeq500 for 150bp, 
Data processing and analyses
145
For each species we generated a reference set of RAD loci via the pyrad pipeline [45] .
146
We used individuals from a different species to serve as an outgroup to polarize the SNPs in support for models containing a migration parameter as our probability for migration [24] .
201
Additional details of the analyses can be found in the supplementary material. 
Speciation model fitting
210
We fit our divergence versus probability of migration distribution to test support for 211 various theoretical trajectories of parapatric speciation presented by Yamaguchi and Iwasa [15] .
212
The models include (1) 'threshold': where full incompatibility is reached after a certain by-distance. Between population pairs, we also calculated the least cost path using the R package 242 gdistance (v. 1.1-9) based on modeled suitability [58] in the current range, mid-Holocene, and
243
LGM predictions. For each population pair, we chose the minimum resistance path between all Realized gene flow
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The third panel is a plot of our expectation of the change in probability of migration under 335 allopatry and parapatry. Our system provides additional empirical support for a snowballing pattern in speciation. an initial skew from low to moderate divergence levels followed by a more uniform distribution 354 from moderate to high divergence levels (figure 4). This may be due to similarities in genome 355 architecture rather than differences in current geographic classification. Finally, we note some important points for the study of the geographic mode of 424 speciation. First, neither range overlap nor migration rate is static during speciation and it is The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/178475 doi: bioRxiv preprint first posted online Aug. 20, 2017;
